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Appendix H  
Analysis of Benefits and Costs for Alternatives A, B, and C

Sections H.1 through H.3 provide summaries of the analysis of benefits and costs performed for
alternatives A, B, and C.  The summaries include the net present value, return on investment, and
benefit/cost ratio for each alternative.  

Note:  Some language inconsistencies occur in the worksheets provided in this appendix.  These
inconsistencies do not affect the results of the analysis or the business case recommendations.

H.1  Focus on Interactive Television ( Alternative A)

Alternative A is characterized by its use of interactive television (ITV) as the primary means of
technology-supported learning delivery.  This alternative calls for installing digital satellite
downlink facilities at 5 sites in fiscal year 1997 and at 25 sites in fiscal year 1998.  

Alternative A calls for establishing a total of 100 MM/CBT learning centers with at least 6
multimedia workstations in each center.  The learning centers would be distributed throughout the
DOE complex.

It is assumed that local networks will be upgraded to enable 100 percent connectivity to the
Internet by fiscal year 2000 and that this connectivity will be achieved through other DOE-wide
or organizational level telecommunications enhancements.

A total of 150 courses would be converted to a technology-supported learning delivery method
with 75 to ITV, 45 to MM/CBT, and 30 to an Internet format.  

A summary of the recurring and non-recurring benefits and costs and the net present value, return
on investment, and benefit/cost ratio are provided in table H-1.  Figure H-1 graphically depicts the
individual and cumulative cash flows for this alternative.  Table H-2 provides the alternative A
characterization, table H-3 provides alternative A usage estimates, and table H-4 provides a
summary of the analysis data for alternative A.



 
ANALYSIS OF BENEFITS AND COSTS

Non-recurring Benefits -$                     -$                -$                -$                -$                -$                
Recurring Benefits -$                     3,184,562$       11,030,703$     20,670,219$     30,930,865$     41,192,301$     
Non-recurring Costs -$                     (4,025,692)$      (2,754,492)$      (3,076,323)$      (2,703,062)$      (4,143,523)$      
Recurring Costs -$                     (1,301,904)$      (2,753,301)$      (4,066,659)$      (5,077,667)$      (6,502,491)$      

Net Result -$                     (2,143,034)$      5,522,910$       13,527,237$     23,150,136$     30,546,287$     
 

OMB  Discount Rate 3.1%
Net Present Value 60,302,037$       
Return on Investment 360%
Benefit/ Cost Ratio 2.89                    

Projected Cash Flows
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Table H-1.  Summary of Alternative A Benefits and Costs

Figure H-1.  Alternative A Cash Flows

Table H-2. Alternative A Characterization  
appears on the next page



FY FY FY FY FY FY 
Alternative Characterization 97 98 99 00 01 02
      

Courses Converted
ITV 15 15 15 15 15
Multi-Media / CBT 7 7 10 10 11
Internet 0 6 8 8 8

Total Courses Converted 0 22 28 33 33 34

Cumulative Courses Converted
ITV 0 15 30 45 60 75
Multi-Media / CBT 0 7 14 24 34 45
Internet 0 0 6 14 22 30

Total Courses Converted 0 22 50 83 116 150

Technology Acquisition
Satellite Uplink Facilities 1 0 0 0 0 1
Satellite Downlink Facilities 5 25 0 0 0 0
Classroom Conversion to ITV 25 0 0 0 0
Classroom conversion to training center 50 25 25 0 0
Number of Computers per training center 6 6 6 6 6
ITV Production Studios 0 0 0 0 1
MM / CBT computers (in training centers) 300 150 150 0 0
MM / CBT computers (stand alone Internet) 0 0 0 0 0
Servers needed to support Internet 0 0 0 0 0

Technology Acquisition (Cumulative)
Satellite Uplink Facilities 0 0 0 0 1
Satellite Downlink Facilities 25 25 25 25 25
Classroom Conversion to ITV 25 25 25 25 25
Training Centers 50 75 100 100 100
Production Studios 0 0 0 0 1
Multi-media computer platforms 0 0 0 0 0

Partnerships for ITV Course Development (approximate percent of total)
Partnering (2 way - 50%) 10% 10% 10% 10% 10% 10%
Partnering (5 way - 20%) 10% 10% 10% 10% 10% 10%
DOE Developed (100%) 80% 80% 80% 80% 80% 80%
Discount Multiplier 87% 87% 87% 87% 87% 87%

Partnerships for MM Course Development (approximate percent of total)
Obtained Free [0% of full cost]   (% of total converted) 20% 20% 20% 20% 20% 20%
Partnering [33% of full cost]    (% of total converted) 10% 10% 10% 10% 10% 10%
Purchased [67% of full cost]   (% of total converted) 20% 20% 20% 20% 20% 20%
Internally Developed [full cost]  (% of total converted) 50% 50% 50% 50% 50% 50%

Partnerships for MM Course Development (by course)
Obtained Free [0% of full cost] (Courses) -             1.0              1.0              2.0              2.0              2.0              
Partnering [33% of full cost]  (Courses) -             1.0              1.0              1.0              1.0              1.0              
Purchased [67% of full cost]  (Courses) -             1.0              1.0              2.0              2.0              2.0              
Internally Developed [full cost] (Courses) -             4.0              4.0              5.0              5.0              6.0              

Partnerships for Internet Course Development (approximate percent of total)
Free (0%) 5% 5% 5% 5% 10% 10%
Partnering (3 way - 33%) 5% 5% 5% 5% 10% 10%
DOE Developed (100%) 90% 90% 90% 90% 80% 80%
Discount Multiplier 92% 92% 92% 92% 83% 83%

ITV Quality (% of courses of each type)
CTA Level ($20,000 / hour) 50% 50% 50% 50% 50% 50%
Junior College Type ($4,000 / hour) 50% 50% 50% 50% 50% 50%
 

Percent of Courses Updated (yearly)
ITV 20% 20% 20% 20% 20% 20%
MM / CBT 20% 20% 20% 20% 20% 20%
Internet 20% 20% 20% 20% 20% 20%

Average Class Enrollment Assumptions
ITV 1,835          1,835          1,835          1,835          1,835          1,835          
MM / CBT 2,561          2,561          2,561          2,561          2,561          2,561          
Internet 1,765          1,765          1,765          1,765          1,765          1,765          

Corporate/ Non-corporate approach Multipliers
Enrollment (due to advertisement) 100% 100% 100% 100% 100% 100%

Conversion Cost
MM / CBT Conversion Learning Curve 100% 100% 100% 100% 100% 100%
Elimination of Redundant MM / CBT Course Devlp. 100% 100% 100% 100% 100% 100%
MM / CBT Conversion Cost Multiplier 100% 100% 100% 100% 100% 100%
MM / CBT Incompatibility 100% 100% 100% 100% 100% 100%
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FY FY FY FY FY FY 
USAGE ESTIMATES 97 98 99 00 01 02

ITV Training
Number of Organizations using ITV 20 45 45 45 45
Number of courses offered using ITV 7 22 37 52 67
Average Length of Course (post converted hours) 6 6 6 6 6 6
Number of Students per course using ITV 1835 1835 1835 1835 1835 1835
Course Compression time (% of lecture time) 65% 65% 65% 65% 65%
Pre-Converted Course Length (hours) 9.23             9.23             9.23             9.23             9.23             
Classroom Instructor Prep Time (hours / course hour) 4                 4                 4                 4                 4                 
ITV Prep Ratio (hr Prep per hr. class) 5                 5                 5                 5                 5                 
Percent of Classes needing a Facilitator 50% 50% 50% 50% 50%
Facilitator Time required per class(hours / class) 16               16               16               16               16               
Total Number of Courses delivered 7                 22               37               52               67               
Total Number of Classes (# courses times # sites) 140              990              1,665           2,340           3,015           
Total Number of Students 12,845         40,370         67,895         95,420         122,945        
Total Hours of Instruction 77,070         242,220        407,370        572,520        737,670        
Students who avoid travel with ITV 257              807              1,358           1,908           2,459           

Multi-Media / Computer Based Training
Number of organizations using multi-media courses 50 50 50 50 50
Number of courses offered using MM / CBT 0 3 10 19 29 39
Average Length of Course (hours) 6 6 6 6 6 6
Course Compression time (% of lecture time) 65% 65% 65% 65% 65% 65%
Pre-converted course length  9.2              9.2              9.2              9.2              9.2              9.2              
Percent of Courses "Refreshed" each year 20% 20% 20% 20% 20% 20%
Centralized Help Line Support (FTEs per year) 1                 1                 1                 1                 1                 
Proctors / Training Center (FTEs / center) 0.20             0.20             0.20             0.20             0.20             
Average Number of Students per course 2,560           2,560           2,560           2,560           2,560           2,560           
Total Number of Students Instructed -              7,680           25,600         48,640         74,240         99,840         
Students who avoid travel with MM/CBT 154              512              973              1,485           1,997           

Internet Training
Number of organizations using Internet 50 50 50 50 50
Number of courses offered using Internet 0 0 3 10 18 26
Average Length of Course (hours) 6 6 6 6 6 6
Number of Times Course is Delivered 3 3 3 3 3 3
Course Compression time (% of lecture time) 65% 65% 65% 65% 65% 65%
Pre-converted course length (hours) 9.2              9.2              9.2              9.2              9.2              9.2              
Average Number of Students per course 1,764           1,764           1,764           1,764           1,764           1,764           
Total Number of Students -              -              5,292           17,640         31,752         45,864         
Total Hours of Instruction -              31,752         105,840        190,512        275,184        
Students who avoid travel with Internet training -              106              353              635              917              
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Table H-3.  Alternative A Usage Estimates



 FY FY FY FY FY FY 
SUMMARY 97 98 99 00 01 02

Non-recurring Benefits

No "Non-recurring Benefits" identified

Total Non-recurring Benefit -$                    -$               -$               -$               -$               -$               

Recurring Benefits

ITV
Air Travel Reduction ($ / year ) -$                     565,180$          1,776,280$       2,987,380$       4,198,480$       5,409,580$       
Avoidance of Lost Time ($ / year ) -$                     71,932$           226,072$          380,212$          534,352$          688,492$          
Reduction in Instructor Costs ($ / year ) -$                     -$                44,100$           138,600$          233,100$          327,600$          
Reduction in Instructor Travel Costs ($ / year ) -$                     2,212$             15,642$           26,307$           36,972$           47,637$           
Course Compression ($ / year ) -$                     1,452,473$       4,564,915$       7,677,358$       10,789,800$     13,902,242$     

Sub-total -$                     2,091,797$       6,627,009$       11,209,857$     15,792,704$     20,375,551$     

MULTI-MEDIA / CBT
Air Travel Reduction ($ / year ) -$                     168,960$          563,200$          1,070,080$       1,633,280$       2,196,480$       
Avoidance of Lost Time ($ / year ) -$                     21,504$           71,680$           136,192$          207,872$          279,552$          
Reduction in Instructor Costs ($ / year ) -$                     31,500$           105,000$          199,500$          304,500$          409,500$          
Reduction in Instructor Travel Costs ($ / year ) -$                     2,370$             7,900$             15,010$           22,910$           30,810$           
Course Compression ($ / year ) -$                     868,431$          2,894,769$       5,500,062$       8,394,831$       11,289,600$     

Sub-total -$                     1,092,765$       3,642,549$       6,920,844$       10,563,393$     14,205,942$     

INTERNET
Air Travel Reduction ($ / year ) -$                     -$                116,424$          388,080$          698,544$          1,009,008$       
Avoidance of Lost Time ($ / year ) -$                     -$                14,818$           49,392$           88,906$           128,419$          
Reduction in Instructor Costs ($ / year ) -$                     -$                31,500$           105,000$          189,000$          273,000$          
Reduction in Instructor Travel Costs ($ / year ) -$                     -$                -$                2,370$             7,900$             14,220$           
Course Compression ($ / year ) -$                     -$                598,403$          1,994,677$       3,590,418$       5,186,160$       

Sub-total -$                     -$                761,145$          2,539,519$       4,574,768$       6,610,807$       

Total Recurring Benefit -$                    3,184,562$     11,030,703$   20,670,219$   30,930,865$   41,192,301$   

Non-Recurring Costs
 

ITV
Studios                                          ($ / year ) -$                     -$                -$                -$                -$                1,000,000$       
Satellite Uplinks                           ($ / year ) -$                     -$                -$                -$                -$                300,000$          
Satellite Downlinks                  ($ / year ) -$                     500,000$          -$                -$                -$                -$                
Classroom Conversion                   ($ / year ) -$                     375,000$          -$                -$                -$                -$                
Course Conversion (ITV)        ($ / year ) -$                     1,144,385$       1,144,385$       1,144,385$       1,144,385$       1,144,385$       

Sub-total -$                     2,019,385$       1,144,385$       1,144,385$       1,144,385$       2,444,385$       

MULTI-MEDIA / CBT
Cost of MM computers (stand alone)  ($ / year ) -$                     -$                -$                -$                -$                -$                
Training Centers (w / computers) ($ / year ) -$                     1,300,000$       650,000$          650,000$          -$                -$                
Course Distribution ($ / year ) -$                     14,000$           14,000$           20,000$           20,000$           22,000$           
Course Conversion Costs       ($ / year ) -$                     692,308$          692,308$          923,538$          923,538$          1,062,000$       

Sub-total -$                     2,006,308$       1,356,308$       1,593,538$       943,538$          1,084,000$       
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Table H-4.  Summary of Alternative A Analysis Data



INTERNET
Server Acquisition and Installation ($ / year ) -$                     -$                -$                -$                -$                -$                
Course Conversion Costs     ($ / year ) -$                     -$                253,800$          338,400$          615,138$          615,138$          
Training Platforms                 ($ / year ) -$                     -$                -$                -$                -$                -$                

Sub-total -$                     -$                253,800$          338,400$          615,138$          615,138$          

Total Non-Recurring Costs -$                    4,025,692$     2,754,492$     3,076,323$     2,703,062$     4,143,523$     

Recurring Costs

ITV
Studio Operations Costs     ($ / year ) -$                     108,853$          342,108$          575,364$          808,620$          1,041,875$       
Instructor Preparation ( $ / year) -$                     19,184$           60,291$           101,399$          142,506$          183,614$          
Course Update ($ / year ) -$                     5,846$             18,374$           30,902$           43,430$           55,958$           
Satellite Air Time                        ($ / year ) -$                     14,689$           46,166$           77,642$           109,119$          140,595$          
Uplink Service charge ($ / year ) -$                     -$                -$                -$                -$                444,816$          
Facilitator Cost ($ / year ) -$                     117,600$          831,600$          1,398,600$       1,965,600$       2,532,600$       
Downlink service charge  ($ / year ) -$                     230,400$          230,400$          230,400$          230,400$          230,400$          
Terrestrial Line Usage    ($ / year ) -$                     4,032$             28,512$           47,952$           67,392$           86,832$           

Sub-total -$                     500,604$          1,557,451$       2,462,259$       3,367,067$       4,716,691$       
 

MULTI-MEDIA / CBT
Course Update ($ / year ) -$                     10,800$           36,000$           68,400$           104,400$          140,400$          
Training Center computer maintenance ($ / year ) -$                     17,500$           26,250$           35,000$           35,000$           35,000$           
Centralized Help Line Support ($ / year ) -$                     70,000$           70,000$           70,000$           70,000$           70,000$           
Site Proctors / Systems Administers ($ / year ) -$                     700,000$          1,050,000$       1,400,000$       1,400,000$       1,400,000$       
Course Re-distribution ($ / year ) -$                     3,000$             10,000$           19,000$           58,000$           78,000$           

Sub-total -$                     801,300$          1,192,250$       1,592,400$       1,667,400$       1,723,400$       

INTERNET
Course Update ($ / year ) -$                     -$                3,600$             12,000$           43,200$           62,400$           

Sub-total -$                     -$                3,600$             12,000$           43,200$           62,400$           

Total Recurring Costs -$                    1,301,904$     2,753,301$     4,066,659$     5,077,667$     6,502,491$     
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Table H-4.  Summary of Alternative A Analysis Data  (continued)
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H.2  Focus on Multimedia ( Alternative B )

Alternative B is characterized by heavy reliance on multimedia/computer-based training
(MM/CBT) as the primary means of technology-supported learning delivery.  This alternative
calls for installing digital satellite downlink facilities at 5 sites in fiscal year 1997 and 20 sites in
fiscal year 1998.

Alternative B calls for establishing a total of 200 MM/CBT learning centers with at least 6
multimedia workstations in each center.  The learning centers would be distributed throughout the
DOE complex.

It is assumed that local area networks will be upgraded to enable 100 percent connectivity to the
Internet by fiscal year 2000 and that this connectivity will be achieved through other DOE-wide
or organizational level telecommunications enhancements.

A total of 150 courses would be converted to a technology-supported learning delivery method
with 19 to ITV, 110 to MM/CBT, and 21 to an Internet format. 

A summary of the recurring and non-recurring benefits and costs and the net present value, return
on investment, and benefit/cost ratio are provided in table H-5.  Figure H-2 graphically depicts the
individual and cumulative cash flows for this alternative.  Table H-6 provides the alternative B
characterization, table H-7 provides alternative B usage estimates, and table H-8 provides a
summary of the analysis data for alternative B.
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ANALYSIS OF BENEFITS AND COSTS

Non-recurring Benefits -$                     -$                -$                -$                -$                -$                
Recurring Benefits -$                     2,848,613$       11,115,124$     21,491,006$     33,088,485$     44,940,074$     
Non-recurring Costs -$                     (4,990,569)$      (3,661,446)$      (4,221,900)$      (3,094,862)$      (3,248,646)$      
Recurring Costs -$                     (1,758,294)$      (2,794,968)$      (3,835,666)$      (4,259,064)$      (4,630,062)$      

Net Result -$                     (3,900,250)$      4,658,710$       13,433,440$     25,734,559$     37,061,366$     
 

OMB  Discount Rate 3.1%
Net Present Value 65,420,479$       
Return on Investment 220%
Benefit/ Cost Ratio 3.03                    
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Table H-5.  Summary of Alternative B Benefits and Costs

Figure H-2.  Alternative B Cash Flows

Table H-6.  Alternative B Characterization
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FY FY FY FY FY FY 
Alternative Characterization 97 98 99 00 01 02
      

Courses Converted
ITV 3 4 4 4 4
Multi-Media / CBT 15 20 25 25 25
Internet 0 4 5 5 7

Total Courses Converted 0 18 28 34 34 36

Cumulative Courses Converted
ITV 0 3 7 11 15 19
Multi-Media / CBT 0 15 35 60 85 110
Internet 0 0 4 9 14 21

Total Courses Converted 0 18 46 80 114 150

Technology Acquisition
Satellite Uplink Facilities 1 0 0 0 0 0
Satellite Downlink Facilities 5 20 0 0 0 0
Classroom Conversion to ITV 20 0 0 0 0
Classroom conversion to training center 100 50 50 0 0
Number of Computers per training center 6 6 6 6 6
ITV Production Studios 0 0 0 0 0
MM / CBT computers (in training centers) 600 300 300 0 0
MM / CBT computers (stand alone Internet) 0 0 0 0 0
Servers needed to support Internet 0 0 0 0 0

Technology Acquisition (Cumulative)
Satellite Uplink Facilities 0 0 0 0 0
Satellite Downlink Facilities 20 20 20 20 20
Classroom Conversion to ITV 20 20 20 20 20
Training Centers 100 150 200 200 200
Production Studios 0 0 0 0 0
Multi-media computer platforms 0 0 0 0 0

Partnerships for ITV Course Development (approximate percent of total)
Partnering (2 way - 50%) 10% 10% 10% 10% 10% 10%
Partnering (5 way - 20%) 10% 10% 10% 10% 10% 10%
DOE Developed (100%) 80% 80% 80% 80% 80% 80%
Discount Multiplier 87% 87% 87% 87% 87% 87%

Partnerships for MM Course Development (approximate percent of total)
Obtained Free [0% of full cost]   (% of total converted) 20% 20% 20% 20% 20% 20%
Partnering [33% of full cost]    (% of total converted) 10% 10% 10% 10% 10% 10%
Purchased [67% of full cost]   (% of total converted) 20% 20% 20% 20% 20% 20%
Internally Developed [full cost]  (% of total converted) 50% 50% 50% 50% 50% 50%

Partnerships for MM Course Development (by course)
Obtained Free [0% of full cost] (Courses) -             3.0              4.0              5.0              5.0              5.0              
Partnering [33% of full cost]  (Courses) -             1.0              2.0              2.0              2.0              2.0              
Purchased [67% of full cost]  (Courses) -             3.0              4.0              5.0              5.0              5.0              
Internally Developed [full cost] (Courses) -             8.0              10.0            13.0            13.0            13.0            

Partnerships for Internet Course Development (approximate percent of total)
Free (0%) 5% 5% 5% 5% 10% 10%
Partnering (3 way - 33%) 5% 5% 5% 5% 10% 10%
DOE Developed (100%) 90% 90% 90% 90% 80% 80%
Discount Multiplier 92% 92% 92% 92% 83% 83%

ITV Quality (% of courses of each type)
CTA Level ($20,000 / hour) 50% 50% 50% 50% 50% 50%
Junior College Type ($4,000 / hour) 50% 50% 50% 50% 50% 50%
 

Percent of Courses Updated (yearly)
ITV 20% 20% 20% 20% 20% 20%
MM / CBT 20% 20% 20% 20% 20% 20%
Internet 20% 20% 20% 20% 20% 20%

Average Class Enrollment Assumptions
ITV 1,835          1,835          1,835          1,835          1,835          1,835          
MM / CBT 2,561          2,561          2,561          2,561          2,561          2,561          
Internet 1,765          1,765          1,765          1,765          1,765          1,765          

Corporate/ Non-corporate approach Multipliers
Enrollment (due to advertisement) 100% 100% 100% 100% 100% 100%

Conversion Cost
MM / CBT Conversion Learning Curve 100% 100% 100% 100% 100% 100%
Elimination of Redundant MM / CBT Course Devlp. 100% 100% 100% 100% 100% 100%
MM / CBT Conversion Cost Multiplier 100% 100% 100% 100% 100% 100%
MM / CBT Incompatibility 100% 100% 100% 100% 100% 100%
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FY FY FY FY FY FY 
USAGE ESTIMATES 97 98 99 00 01 02

ITV Training
Number of Organizations using ITV 20 40 40 40 40
Number of courses offered using ITV 1 5 9 13 17
Average Length of Course (post converted hours) 6 6 6 6 6 6
Number of Students per course using ITV 1835 1835 1835 1835 1835 1835
Course Compression time (% of lecture time) 65% 65% 65% 65% 65%
Pre-Converted Course Length (hours) 9.23             9.23             9.23             9.23             9.23             
Classroom Instructor Prep Time (hours / course hour) 4                 4                 4                 4                 4                 
ITV Prep Ratio (hr Prep per hr. class) 5                 5                 5                 5                 5                 
Percent of Classes needing a Facilitator 50% 50% 50% 50% 50%
Facilitator Time required per class(hours / class) 16               16               16               16               16               
Total Number of Courses delivered 1                 5                 9                 13               17               
Total Number of Classes (# courses times # sites) 20               200              360              520              680              
Total Number of Students 1,835           9,175           16,515         23,855         31,195         
Total Hours of Instruction 11,010         55,050         99,090         143,130        187,170        
Students who avoid travel with ITV 37               184              330              477              624              

Multi-Media / Computer Based Training
Number of organizations using multi-media courses 50 50 50 50 50
Number of courses offered using MM / CBT 0 7 25 47 72 97
Average Length of Course (hours) 6 6 6 6 6 6
Course Compression time (% of lecture time) 65% 65% 65% 65% 65% 65%
Pre-converted course length  9.2              9.2              9.2              9.2              9.2              9.2              
Percent of Courses "Refreshed" each year 20% 20% 20% 20% 20% 20%
Centralized Help Line Support (FTEs per year) 1                 1                 1                 1                 1                 
Proctors / Training Center (FTEs / center) 0.20             0.20             0.20             0.20             0.20             
Average Number of Students per course 2,560           2,560           2,560           2,560           2,560           2,560           
Total Number of Students Instructed -              17,920         64,000         120,320        184,320        248,320        
Students who avoid travel with MM/CBT 358              1,280           2,406           3,686           4,966           

Internet Training
Number of organizations using Internet 50 50 50 50 50
Number of courses offered using Internet 0 0 2 6.5 11.5 17.5
Average Length of Course (hours) 6 6 6 6 6 6
Number of Times Course is Delivered 3 3 3 3 3 3
Course Compression time (% of lecture time) 65% 65% 65% 65% 65% 65%
Pre-converted course length (hours) 9.2              9.2              9.2              9.2              9.2              9.2              
Average Number of Students per course 1,764           1,764           1,764           1,764           1,764           1,764           
Total Number of Students -              -              3,528           11,466         20,286         30,870         
Total Hours of Instruction -              21,168         68,796         121,716        185,220        
Students who avoid travel with Internet training -              71               229              406              617              
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Table H-7.  Alternative B Usage Estimates



 FY FY FY FY FY FY 
SUMMARY 97 98 99 00 01 02

Non-recurring Benefits

No "Non-recurring Benefits" identified

Total Non-recurring Benefit -$                    -$               -$               -$               -$               -$               

Recurring Benefits

ITV
Air Travel Reduction ($ / year ) -$                     80,740$           403,700$          726,660$          1,049,620$       1,372,580$       
Avoidance of Lost Time ($ / year ) -$                     10,276$           51,380$           92,484$           133,588$          174,692$          
Reduction in Instructor Costs ($ / year ) -$                     -$                5,600$             28,000$           50,400$           72,800$           
Reduction in Instructor Travel Costs ($ / year ) -$                     316$                3,160$             5,688$             8,216$             10,744$           
Course Compression ($ / year ) -$                     207,496$          1,037,481$       1,867,465$       2,697,450$       3,527,435$       

Sub-total -$                     298,828$          1,501,321$       2,720,297$       3,939,274$       5,158,251$       

MULTI-MEDIA / CBT
Air Travel Reduction ($ / year ) -$                     394,240$          1,408,000$       2,647,040$       4,055,040$       5,463,040$       
Avoidance of Lost Time ($ / year ) -$                     50,176$           179,200$          336,896$          516,096$          695,296$          
Reduction in Instructor Costs ($ / year ) -$                     73,500$           262,500$          493,500$          756,000$          1,018,500$       
Reduction in Instructor Travel Costs ($ / year ) -$                     5,530$             19,750$           37,130$           56,880$           76,630$           
Course Compression ($ / year ) -$                     2,026,338$       7,236,923$       13,605,415$     20,842,338$     28,079,262$     

Sub-total -$                     2,549,784$       9,106,373$       17,119,981$     26,226,354$     35,332,728$     

INTERNET
Air Travel Reduction ($ / year ) -$                     -$                77,616$           252,252$          446,292$          679,140$          
Avoidance of Lost Time ($ / year ) -$                     -$                9,878$             32,105$           56,801$           86,436$           
Reduction in Instructor Costs ($ / year ) -$                     -$                21,000$           68,250$           120,750$          183,750$          
Reduction in Instructor Travel Costs ($ / year ) -$                     -$                -$                1,580$             5,135$             9,085$             
Course Compression ($ / year ) -$                     -$                398,935$          1,296,540$       2,293,878$       3,490,685$       

Sub-total -$                     -$                507,430$          1,650,727$       2,922,856$       4,449,096$       

Total Recurring Benefit -$                    2,848,613$     11,115,124$   21,491,006$   33,088,485$   44,940,074$   

Non-Recurring Costs
 

ITV
Studios                                          ($ / year ) -$                     -$                -$                -$                -$                -$                
Satellite Uplinks                           ($ / year ) -$                     -$                -$                -$                -$                -$                
Satellite Downlinks                  ($ / year ) -$                     400,000$          -$                -$                -$                -$                
Classroom Conversion                   ($ / year ) -$                     300,000$          -$                -$                -$                -$                
Course Conversion (ITV)        ($ / year ) -$                     228,877$          305,169$          305,169$          305,169$          305,169$          

Sub-total -$                     928,877$          305,169$          305,169$          305,169$          305,169$          

MULTI-MEDIA / CBT
Cost of MM computers (stand alone)  ($ / year ) -$                     -$                -$                -$                -$                -$                
Training Centers (w / computers) ($ / year ) -$                     2,600,000$       1,300,000$       1,300,000$       -$                -$                
Course Distribution ($ / year ) -$                     30,000$           40,000$           50,000$           50,000$           50,000$           
Course Conversion Costs       ($ / year ) -$                     1,431,692$       1,847,077$       2,355,231$       2,355,231$       2,355,231$       

Sub-total -$                     4,061,692$       3,187,077$       3,705,231$       2,405,231$       2,405,231$       
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Table H-8.  Summary of Alternative B Analysis Data



 
MULTI-MEDIA / CBT

Course Update ($ / year ) -$                     25,200$           90,000$           169,200$          259,200$          349,200$          
Training Center computer maintenance ($ / year ) -$                     35,000$           52,500$           70,000$           70,000$           70,000$           
Centralized Help Line Support ($ / year ) -$                     70,000$           70,000$           70,000$           70,000$           70,000$           
Site Proctors / Systems Administers ($ / year ) -$                     1,400,000$       2,100,000$       2,800,000$       2,800,000$       2,800,000$       
Course Re-distribution ($ / year ) -$                     7,000$             25,000$           47,000$           144,000$          194,000$          

Sub-total -$                     1,537,200$       2,337,500$       3,156,200$       3,343,200$       3,483,200$       

INTERNET
Course Update ($ / year ) -$                     -$                2,400$             7,800$             27,600$           42,000$           

Sub-total -$                     -$                2,400$             7,800$             27,600$           42,000$           

Total Recurring Costs -$                    1,758,294$     2,794,968$     3,835,666$     4,259,064$     4,630,062$     

 
ANALYSIS OF BENEFITS AND COSTS

Non-recurring Benefits -$                     -$                -$                -$                -$                -$                
Recurring Benefits -$                     2,848,613$       11,115,124$     21,491,006$     33,088,485$     44,940,074$     
Non-recurring Costs -$                     (4,990,569)$      (3,661,446)$      (4,221,900)$      (3,094,862)$      (3,248,646)$      
Recurring Costs -$                     (1,758,294)$      (2,794,968)$      (3,835,666)$      (4,259,064)$      (4,630,062)$      

Net Result -$                     (3,900,250)$      4,658,710$       13,433,440$     25,734,559$     37,061,366$     
 

OMB  Discount Rate 3.1%
Net Present Value 65,420,479$       
Return on Investment 220%
Benefit/ Cost Ratio 3.03                    
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Table H-8.  Summary of Alternative B Analysis Data (continued)
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H.3  Focus on High-Speed Networks ( Alternative C )

Alternative C is characterized by its use of multimedia/computer-based training (MM /CBT) to
meet technology-supported learning education and training needs for fiscal year 1998 through
fiscal year 2000 and increasing use of high-speed networks in fiscal years 2001, 2002, and
beyond.

Alternative C calls for installing digital satellite downlink facilities at 5 sites in fiscal year 1997 and
20 sites in fiscal year 1998.

This alternative also calls for establishing a total of 200 MM/CBT learning centers with at least 6
multimedia workstations in each center.  The learning centers would be distributed throughout the
DOE complex. 

It is assumed that local area networks will be upgraded to enable 100 percent connectivity to the
Internet by fiscal year 2000, and that this connectivity will be achieved through other DOE-wide
or organizational level telecommunications enhancements.

A total of 150 courses would be converted to a technology-supported learning delivery method
with 19 to ITV, 110 to MM/CBT, and 21 to an Internet format.

A summary of the recurring and non-recurring benefits and costs and the net present value, return
on investment, and benefit/cost ratio are provided in table H-9.  Figure H-3 graphically depicts the
individual and cumulative cash flows for this alternative.  Table H-10 provides the alternative C
characterization, table H-11 provides alternative C usage estimates, and table H-12 provides a
summary of the analysis data for alternative C.



 
ANALYSIS OF BENEFITS AND COSTS

Non-recurring Benefits -$                    -$                -$                -$                -$                -$                
Recurring Benefits -$                    2,848,613$       11,115,124$     21,491,006$     33,088,485$     44,940,074$     
Non-recurring Costs -$                    (4,990,569)$      (3,661,446)$      (4,221,900)$      (3,094,862)$      (3,248,646)$      
Recurring Costs -$                    (1,760,121)$      (2,804,103)$      (3,852,109)$      (4,282,815)$      (4,661,121)$      

Net Result -$                    (3,902,077)$      4,649,575$       13,416,997$     25,710,808$     37,030,307$     
 

OMB  Discount Rate 3.1%
Net Present Value 65,349,623$       
Return on Investment 220%
Benefit/ Cost Ratio 3.02                    

Projected Cash Flows
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Table H-9.  Summary of Alternative C Benefits and Costs

Figure H-3.  Alternative C Cash Flows

Table H-10.  Alternative C Characterization
appears on the next page



FY FY FY FY FY FY 
Alternative Characterization 97 98 99 00 01 02
      

Courses Converted
ITV 3 4 4 4 4
Multi-Media / CBT 15 20 25 25 25
Internet 0 4 5 5 7

Total Courses Converted 0 18 28 34 34 36

Cumulative Courses Converted
ITV 0 3 7 11 15 19
Multi-Media / CBT 0 15 35 60 85 110
Internet 0 0 4 9 14 21

Total Courses Converted 0 18 46 80 114 150

Technology Acquisition
Satellite Uplink Facilities 1 0 0 0 0 0
Satellite Downlink Facilities 5 20 0 0 0 0
Classroom Conversion to ITV 20 0 0 0 0
Classroom conversion to training center 100 50 50 0 0
Number of Computers per training center 6 6 6 6 6
ITV Production Studios 0 0 0 0 0
MM / CBT computers (in training centers) 600 300 300 0 0
MM / CBT computers (stand alone Internet) 0 0 0 0 0
Servers needed to support Internet 0 0 0 0 0

Technology Acquisition (Cumulative)
Satellite Uplink Facilities 0 0 0 0 0
Satellite Downlink Facilities 20 20 20 20 20
Classroom Conversion to ITV 20 20 20 20 20
Training Centers 100 150 200 200 200
Production Studios 0 0 0 0 0
Multi-media computer platforms 0 0 0 0 0

Partnerships for ITV Course Development (approximate percent of total)
Partnering (2 way - 50%) 10% 10% 10% 10% 10% 10%
Partnering (5 way - 20%) 10% 10% 10% 10% 10% 10%
DOE Developed (100%) 80% 80% 80% 80% 80% 80%
Discount Multiplier 87% 87% 87% 87% 87% 87%

Partnerships for MM Course Development (approximate percent of total)
Obtained Free [0% of full cost]   (% of total converted) 20% 20% 20% 20% 20% 20%
Partnering [33% of full cost]    (% of total converted) 10% 10% 10% 10% 10% 10%
Purchased [67% of full cost]   (% of total converted) 20% 20% 20% 20% 20% 20%
Internally Developed [full cost]  (% of total converted) 50% 50% 50% 50% 50% 50%

Partnerships for MM Course Development (by course)
Obtained Free [0% of full cost] (Courses) -             3.0              4.0              5.0              5.0              5.0              
Partnering [33% of full cost]  (Courses) -             1.0              2.0              2.0              2.0              2.0              
Purchased [67% of full cost]  (Courses) -             3.0              4.0              5.0              5.0              5.0              
Internally Developed [full cost] (Courses) -             8.0              10.0            13.0            13.0            13.0            

Partnerships for Internet Course Development (approximate percent of total)
Free (0%) 5% 5% 5% 5% 10% 10%
Partnering (3 way - 33%) 5% 5% 5% 5% 10% 10%
DOE Developed (100%) 90% 90% 90% 90% 80% 80%
Discount Multiplier 92% 92% 92% 92% 83% 83%

ITV Quality (% of courses of each type)
CTA Level ($20,000 / hour) 50% 50% 50% 50% 50% 50%
Junior College Type ($4,000 / hour) 50% 50% 50% 50% 50% 50%
 

Percent of Courses Updated (yearly)
ITV 20% 20% 20% 20% 20% 20%
MM / CBT 20% 20% 20% 20% 20% 20%
Internet 20% 20% 20% 20% 20% 20%

Average Class Enrollment Assumptions
ITV 1,835          1,835          1,835          1,835          1,835          1,835          
MM / CBT 2,561          2,561          2,561          2,561          2,561          2,561          
Internet 1,765          1,765          1,765          1,765          1,765          1,765          

Corporate/ Non-corporate approach Multipliers
Enrollment (due to advertisement) 100% 100% 100% 100% 100% 100%

Conversion Cost
MM / CBT Conversion Learning Curve 100% 100% 100% 100% 100% 100%
Elimination of Redundant MM / CBT Course Devlp. 100% 100% 100% 100% 100% 100%
MM / CBT Conversion Cost Multiplier 100% 100% 100% 100% 100% 100%
MM / CBT Incompatibility 100% 100% 100% 100% 100% 100%
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FY FY FY FY FY FY 
USAGE ESTIMATES 97 98 99 00 01 02

ITV Training
Number of Organizations using ITV 20 40 40 40 40
Number of courses offered using ITV 1 5 9 13 17
Average Length of Course (post converted hours) 6 6 6 6 6 6
Number of Students per course using ITV 1835 1835 1835 1835 1835 1835
Course Compression time (% of lecture time) 65% 65% 65% 65% 65%
Pre-Converted Course Length (hours) 9.23             9.23             9.23             9.23             9.23             
Classroom Instructor Prep Time (hours / course hour) 4                 4                 4                 4                 4                 
ITV Prep Ratio (hr Prep per hr. class) 5                 5                 5                 5                 5                 
Percent of Classes needing a Facilitator 50% 50% 50% 50% 50%
Facilitator Time required per class(hours / class) 16               16               16               16               16               
Total Number of Courses delivered 1                 5                 9                 13               17               
Total Number of Classes (# courses times # sites) 20               200              360              520              680              
Total Number of Students 1,835           9,175           16,515         23,855         31,195         
Total Hours of Instruction 11,010         55,050         99,090         143,130        187,170        
Students who avoid travel with ITV 37               184              330              477              624              

Multi-Media / Computer Based Training
Number of organizations using multi-media courses 50 50 50 50 50
Number of courses offered using MM / CBT 0 7 25 47 72 97
Average Length of Course (hours) 6 6 6 6 6 6
Course Compression time (% of lecture time) 65% 65% 65% 65% 65% 65%
Pre-converted course length  9.2              9.2              9.2              9.2              9.2              9.2              
Percent of Courses "Refreshed" each year 20% 20% 20% 20% 20% 20%
Centralized Help Line Support (FTEs per year) 1                 1                 1                 1                 1                 
Proctors / Training Center (FTEs / center) 0.20             0.20             0.20             0.20             0.20             
Average Number of Students per course 2,560           2,560           2,560           2,560           2,560           2,560           
Total Number of Students Instructed -              17,920         64,000         120,320        184,320        248,320        
Students who avoid travel with MM/CBT 358              1,280           2,406           3,686           4,966           

Internet Training
Number of organizations using Internet 50 50 50 50 50
Number of courses offered using Internet 0 0 2 6.5 11.5 17.5
Average Length of Course (hours) 6 6 6 6 6 6
Number of Times Course is Delivered 3 3 3 3 3 3
Course Compression time (% of lecture time) 65% 65% 65% 65% 65% 65%
Pre-converted course length (hours) 9.2              9.2              9.2              9.2              9.2              9.2              
Average Number of Students per course 1,764           1,764           1,764           1,764           1,764           1,764           
Total Number of Students -              -              3,528           11,466         20,286         30,870         
Total Hours of Instruction -              21,168         68,796         121,716        185,220        
Students who avoid travel with Internet training -              71               229              406              617              
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Table H-11.  Alternative C Usage Estimates



 FY FY FY FY FY FY 
SUMMARY 97 98 99 00 01 02

Non-recurring Benefits

No "Non-recurring Benefits" identified

Total Non-recurring Benefit -$                   -$               -$               -$               -$               -$               

Recurring Benefits

ITV
Air Travel Reduction ($ / year ) -$                    80,740$           403,700$          726,660$          1,049,620$       1,372,580$       
Avoidance of Lost Time ($ / year ) -$                    10,276$           51,380$           92,484$           133,588$          174,692$          
Reduction in Instructor Costs ($ / year ) -$                    -$                5,600$             28,000$           50,400$           72,800$           
Reduction in Instructor Travel Costs ($ / year ) -$                    316$                3,160$             5,688$             8,216$             10,744$           
Course Compression ($ / year ) -$                    207,496$          1,037,481$       1,867,465$       2,697,450$       3,527,435$       

Sub-total -$                    298,828$          1,501,321$       2,720,297$       3,939,274$       5,158,251$       

MULTI-MEDIA / CBT
Air Travel Reduction ($ / year ) -$                    394,240$          1,408,000$       2,647,040$       4,055,040$       5,463,040$       
Avoidance of Lost Time ($ / year ) -$                    50,176$           179,200$          336,896$          516,096$          695,296$          
Reduction in Instructor Costs ($ / year ) -$                    73,500$           262,500$          493,500$          756,000$          1,018,500$       
Reduction in Instructor Travel Costs ($ / year ) -$                    5,530$             19,750$           37,130$           56,880$           76,630$           
Course Compression ($ / year ) -$                    2,026,338$       7,236,923$       13,605,415$     20,842,338$     28,079,262$     

Sub-total -$                    2,549,784$       9,106,373$       17,119,981$     26,226,354$     35,332,728$     

INTERNET
Air Travel Reduction ($ / year ) -$                    -$                77,616$           252,252$          446,292$          679,140$          
Avoidance of Lost Time ($ / year ) -$                    -$                9,878$             32,105$           56,801$           86,436$           
Reduction in Instructor Costs ($ / year ) -$                    -$                21,000$           68,250$           120,750$          183,750$          
Reduction in Instructor Travel Costs ($ / year ) -$                    -$                -$                1,580$             5,135$             9,085$             
Course Compression ($ / year ) -$                    -$                398,935$          1,296,540$       2,293,878$       3,490,685$       

Sub-total -$                    -$                507,430$          1,650,727$       2,922,856$       4,449,096$       

Total Recurring Benefit -$                   2,848,613$     11,115,124$   21,491,006$   33,088,485$   44,940,074$   

Non-Recurring Costs
 

ITV
Studios                                          ($ / year ) -$                    -$                -$                -$                -$                -$                
Satellite Uplinks                           ($ / year ) -$                    -$                -$                -$                -$                -$                
Satellite Downlinks                  ($ / year ) -$                    400,000$          -$                -$                -$                -$                
Classroom Conversion                   ($ / year ) -$                    300,000$          -$                -$                -$                -$                
Course Conversion (ITV)        ($ / year ) -$                    228,877$          305,169$          305,169$          305,169$          305,169$          

Sub-total -$                    928,877$          305,169$          305,169$          305,169$          305,169$          

MULTI-MEDIA / CBT
Cost of MM computers (stand alone)  ($ / year ) -$                    -$                -$                -$                -$                -$                
Training Centers (w / computers) ($ / year ) -$                    2,600,000$       1,300,000$       1,300,000$       -$                -$                
Course Distribution ($ / year ) -$                    30,000$           40,000$           50,000$           50,000$           50,000$           
Course Conversion Costs       ($ / year ) -$                    1,431,692$       1,847,077$       2,355,231$       2,355,231$       2,355,231$       

Sub-total -$                    4,061,692$       3,187,077$       3,705,231$       2,405,231$       2,405,231$       
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Table H-12.  Summary of Alternative C Analysis Data



INTERNET
Server Acquisition and Installation ($ / year ) -$                    -$                -$                -$                -$                -$                
Course Conversion Costs     ($ / year ) -$                    -$                169,200$          211,500$          384,462$          538,246$          
Training Platforms                 ($ / year ) -$                    -$                -$                -$                -$                -$                

Sub-total -$                    -$                169,200$          211,500$          384,462$          538,246$          

Total Non-Recurring Costs -$                   4,990,569$     3,661,446$     4,221,900$     3,094,862$     3,248,646$     

Recurring Costs

ITV
Studio Operations Costs     ($ / year ) -$                    15,550$           77,752$           139,953$          202,155$          264,356$          
Instructor Preparation ( $ / year) -$                    2,741$             13,703$           24,665$           35,627$           46,589$           
Course Update ($ / year ) -$                    835$                4,176$             7,517$             10,858$           14,198$           
Satellite Air Time                        ($ / year ) -$                    2,098$             10,492$           18,886$           27,280$           35,673$           
Uplink Service charge ($ / year ) -$                    -$                -$                -$                -$                -$                
Facilitator Cost ($ / year ) -$                    16,800$           168,000$          302,400$          436,800$          571,200$          
Downlink service charge  ($ / year ) -$                    184,320$          184,320$          184,320$          184,320$          184,320$          
Terrestrial Line Usage    ($ / year ) -$                    576$                5,760$             10,368$           14,976$           19,584$           

Sub-total -$                    222,921$          464,203$          688,109$          912,015$          1,135,921$       
 

MULTI-MEDIA / CBT
Course Update ($ / year ) -$                    25,200$           90,000$           169,200$          259,200$          349,200$          
Training Center computer maintenance ($ / year ) -$                    35,000$           52,500$           70,000$           70,000$           70,000$           
Centralized Help Line Support ($ / year ) -$                    70,000$           70,000$           70,000$           70,000$           70,000$           
Site Proctors / Systems Administers ($ / year ) -$                    1,400,000$       2,100,000$       2,800,000$       2,800,000$       2,800,000$       
Course Re-distribution ($ / year ) -$                    7,000$             25,000$           47,000$           144,000$          194,000$          

Sub-total -$                    1,537,200$       2,337,500$       3,156,200$       3,343,200$       3,483,200$       

INTERNET
Course Update ($ / year ) -$                    -$                2,400$             7,800$             27,600$           42,000$           

Sub-total -$                    -$                2,400$             7,800$             27,600$           42,000$           

Total Recurring Costs -$                   1,760,121$     2,804,103$     3,852,109$     4,282,815$     4,661,121$     

 
ANALYSIS OF BENEFITS AND COSTS

Non-recurring Benefits -$                    -$                -$                -$                -$                -$                
Recurring Benefits -$                    2,848,613$       11,115,124$     21,491,006$     33,088,485$     44,940,074$     
Non-recurring Costs -$                    (4,990,569)$      (3,661,446)$      (4,221,900)$      (3,094,862)$      (3,248,646)$      
Recurring Costs -$                    (1,760,121)$      (2,804,103)$      (3,852,109)$      (4,282,815)$      (4,661,121)$      

Net Result -$                    (3,902,077)$      4,649,575$       13,416,997$     25,710,808$     37,030,307$     
 

OMB  Discount Rate 3.1%
Net Present Value 65,349,623$       
Return on Investment 220%
Benefit/ Cost Ratio 3.02                    
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Table H-12.  Summary of Alternative C Analysis Data (continued)


